This paper examines the contribution of Information and Communication Technology (ICT) and Open Educational Resources (OER) integrated teaching and learning for supporting social change among teachers in the post war Northern Sri Lanka. It is a case study exploring the experiences and reflections of a cohort of teachers from Northern Sri Lanka who were very recently exposed to use, create and share OER in their teaching-learning process, using ICT. Data was collected from 38 student teachers of Post Graduate Diploma in Education Programme at the Jaffna Regional Centre (JRC) of the Open University of Sri Lanka (OUSL) using questionnaire surveys, interviews, concept mapping, classroom observations and self-reflections. Findings revealed that ICT and OER -integrated teaching and learning has been instrumental in changing teachers' thinking patterns and their social behaviours in a positive manner as well as building social relationships. These indicate the important role of ICT and OER-integrated teaching and learning in bringing about social change in a post-conflict social setting.
Introduction
The end of three decades ethnic war in Sri Lanka has brought widespread expectations of development, economic stability and prosperity. The post war context enabled the country to embark on a development era. The Northern part of the country was the worst affected region and there is a need for socio-economic development to make this region on par with the other regions of the country. Under the post-war context, the Northern part of the country is slowly but steadily moving forward with a hope to regain its past glory. As education plays the key role in the promotion of social changes and development of any country which is affected by conflicts and disasters, people in the Northern region have great expectations for their education and are keen on safeguarding their right for education and development.
As cited in Lingenfelter (2012 ), Peter Drucker (1969 states that in the era of knowledge economy, knowledge will be the key source of a knowledge society in which knowledge workers will be the dominant group in the workforce. Therefore, knowledge generation and transmission have become the integral processes of development in the contemporary world. Children in post-war Sri Lanka need to develop appropriate knowledge, skills, attitudes and perspectives to regain their prosperity and to live in this age of information technology. Provision of technologically-enhanced education will support the children to face the demands of this era. Technology can be used as a powerful tool to make classroom instruction easier, more interesting and motivating. Further, modern Information Communication Technology (ICT) integration in education will bring about greater economic, social and educational improvements.
In addition, the use of Open Educational Resources (OER), which are freely and openly available quality educational resources will enable teachers to adopt innovative approaches in their teaching and learning process and to make education accessible to all children. As teachers are the key sources of knowledge and education and play a key role in shaping the next generation of Sri Lanka, they should develop the skills and confidence to integrate ICT and OER in their professional practices.
As part of the Research on Open Educational Resources for Development (ROER4D) programme, a project was undertaken by the Faculty of Education of the Open University of Sri Lanka (OUSL) to engage student teachers of its' Post Graduate Diploma in Education (PGDE) programme to integrate OER in their teaching-learning process and studying it's impact. This project was implemented in nine centres of OUSL representing nine provinces including Jaffna in the Northern Province of Sri Lanka. This study is an attempt to explore the experiences of teachers from Northern Sri Lanka in the process of integration of OER in their teaching and learning activities. This study also tries to delineate reflections of teachers from a conflict affected region who were very recently exposed to OER and experienced the effect of ICT and OER integration in their teaching-learning process.
Theoretical Framework and Review of Literature

Social change through technology integration
Society is a complex network of patterns of relationships in which all the members participate in varying degrees and contribute to changes in relationships and behaviours. Social change means modifications of the way people work, rear a family, educate their children, govern them and seek ultimate meaning in life. But the conceptualization of social change can be approached from a number of directions. William Ogburn's theory of social change asserts that technology is the basic cause of social change. As cited in Mutekwe (2012 ), Ogburn (1964 identified technology as the primary engine of progress and it drives the development of social structure and cultural values. He further argues that, social change comes through a three-pronged process -invention, discovery and diffusion. Invention is a combination of existing elements and materials to form new ones (Vago 1992; Henslin, 1998) ; Discovery, is a new way of seeing reality (Vago, 1992) ; Diffusion, is the spread of invention or discovery from one area to another (Henslin, 1998) . Diffusion is viewed as the major process of social change that can have far reaching effects on human relationships. Social change is not only a change in the structure, but also in the functioning of society, comprising modifications in social systems or subsystems in structure, functioning, or process over some period of time (Allen, 1971 ). Tonnies (1988), as cited in Mutekwe (2012) , discussing about socio-cultural changes from traditional to modern types of society, claims that technology is the organizing force for social life, and when it changes, its' effects can be profound.
Among various theories on social change, Technological Theory is the theoretical base for this present study because technology will enhance the access of OER and support the integration of OER in teaching and learning practices. According to Schaefer and Lamm, (1992) as cited in Mutekwe (2012) the term 'technology' refers to the creation of tools and materials using knowledge and their utilization for human interaction with nature. Technological theory suggests that, technology is an important factor for social change and it would initiate changes in the arrangement of social relationships. In addition, the analysis of reflections of participants in a project on integration of OER and ICT to Open Distance Learning (ODL) programmes, revealed that, features like hands on experiences, excellent facilitation, guidance and support, motivation and satisfaction gained through the activities facilitated participants' thinking process and created a mutual understanding and close relationship among the members (Karunanayaka & Naidu, 2014) .
The literature revealed that the technology fosters social change by changing social behavior and thinking patterns of individuals in the society and by improving their social relationships.
Facing educational challenges in post-conflict contexts
Teachers and students in the post war contexts or so called conflict affected fragile environments experience extra ordinary challenges even for the basic education delivery. These challenges keep them away from the use of technology-enhanced education. These aspects negatively affect students' cognitive, physical and psycho-social well-being, which in turn negatively affect their learning.
Teachers are directly affected by conflicts and crisis. Their own education and professional development may have been disrupted and resulting in low levels of content knowledge and teaching skills (USAID, 2013). Kelegama (2010) , in a report on post conflict reconstruction in Sri Lanka, mentions that, education of most of the students in conflict affected areas was disrupted due to displacement, loss of family members, psychological impact, loss of school materials and the destruction of school buildings. Further, he suggests that providing educational infrastructure including teaching and learning aids is an essential action that should be considered regarding the conflict affected groups. His ideas reveal that provision of teaching learning materials is also an important action to promote educational gains of post conflict regions.
In Northern Sri Lanka, due to the armed conflict, the educational gains were impaired or reversed over many years. The educational infrastructure has been severely damaged and has made serious impact on the provision and service delivery of education. In a study conducted in three districts in Northern Sri Lanka, Kugamoorthy, Thanaraj, Lekamge and Zarookdeen (2013) observed that during the prolonged conflict, the school buildings and infrastructure were damaged or destroyed. This indicates that traditional classroom setting has been severely affected by the armed conflict. Thus, other means of teaching and learning have to be sought and introduced. As e-learning can provide learning opportunities anytime and anywhere and enable the students and instructors to use a wide range of Internet based tools to communicate, collaborate and share resources, and open up accessible educational opportunities, it appears to be a promising alternative for such conflict contexts. ICT and e-learning could be used as reconstructive and attractive measures to support the affected learners and teachers (Rhema & Miliszewska, 2012) .
As Northern Sri Lanka has been severely affected by the conflict for the last three decades, it is also difficult to provide appropriate teaching and learning materials and quality education in that region. Conflict and crisis affected environments are particularly challenging, but ICT has considerable potential to improve the quality of education in that setting (USAID, 2013) . In addition, Kelegama (2010) also mentions that these conflict affected regions have many issues including the lack of teaching and learning materials and technology which can be used to integrate teaching-learning resources in an effective manner to provide quality education. Kelly (2013) claims that access to technology brings young people into contact with the broader world, opening up access to education and vocational training in a very cost effective way and has transcended poverty, race and economics to become a driving force in the lives of people across the world. Hennessy et al. (2010) also claim that ICT is a principal driver of economic development and social change worldwide. They further indicate that ICT plays a major role in all aspects of life: in politics, in economic life, as well as in social and cultural development. Therefore, it is obvious that the integration of ICT in education will bring about many social changes and will enable social mobility of people.
As quality educational resources with no cost, integration of OER in teaching and learning will enable the region affected by internal conflict to rebuild its glory through technologically-enhanced education. ICT and e-learning can be used as a vehicle for the access of OER of all forms and to provide high quality education for the children in the disadvantaged environments.
OER-integrated teaching and learning to support social change
The term Open Educational Resources was first introduced at a conference hosted by UNESCO in 2000 and was promoted in the context of providing free access to educational resources on a global scale. Open Educational Resources (OER) are 'teaching, learning and research materials in any medium digital or otherwise, that reside in the public domain or have been released under an open license that permits no cost access, use, adaptation and redistribution by others with no or limited restrictions' (UNESCO, 2012) . OER may include full courses, course materials, modules, textbooks, streaming videos, tests, software, and any other tools, materials, or techniques used to support access to knowledge. OER can be used freely and openly in the teaching-learning process and the enhanced openness through OER empowers teachers and learners to become more creative and innovative in their educational practices (Cape Town Open Education Declaration, 2008).
OER have many positive impacts in the teaching and learning process. Using the tools offered by new ICT, integration of OER will not only increase capacity for teaching training system but also offer opportunities to enhance articulation between theory and practice and to support teachers more effectively to become reflective practitioners (Thakrar, Zinn & Wolfendon, 2009) . In an analysis of reflections of teachers participated in a case study in Jaffna, the results indicated that integration of OER in their teaching and learning process has provided opportunities to overcome their obstacles, to become enthusiastic participants and involve actively in teaching and learning processes (Kugamoorthy & Rajini, 2016 ).
In addition, OER have many benefits including free and open availability and accessibility over the Internet and as few restrictions as possible on the use of the resources. There should be no technical barriers, no price barriers and as few legal permission barriers as possible for the end-user. Unlike other traditional educational materials which are protected under conventional copyright terms, OER have an open license which allows the end user to use, modify and share them at no cost. Open licenses permit the users to retain, reuse, remix, revise and redistribute the OER materials (Wiley, 2014) . Therefore, teachers can use OER in a productive way to create their own materials and use them to provide innovative teaching and learning experiences. These innovative experiences may bring about changes in the behaviour of students and to promote their social relationships.
Rapid advancements in ICT enables teachers to easily create and share digital content and resources in the form of OER. The real educational potential of OER has two dimensions-the pedagogical and the digital (UNESCO/COL, 2011). With the new trends in ICT, access to resources and flexibility in teaching-learning process have expanded, enhancing resource-based teaching and learning. Also, by allowing free and open sharing of resources and teaching-learning practices through technology, OER can facilitate a collaborative approach to generation of knowledge (Geser, 2007) . Similarly, Atkins, Brown and Hammond (2007) also state that OER have the potential to play a pivotal role in democratizing access to knowledge in ways that have a special relevance to education system in developing countries. Further, UNESCO (2010) reports that the advantage of OER in crisis and conflict situations is that learning materials can be made available rapidly, at low cost, and adapted locally to suit specific target group needs, using ICT. Atkins et. al. (2007) further pointed out that, OER have the potential to obviate demographic, economic and geographic educational boundaries and promote life-long learning and personalized learning. Similarly, Yuan, MacNeil and Kraan (2008) , also stated that learning is a social process based on ongoing communication, exchange of ideas and opinions and the reconsideration and reworking of study results. From a social and pedagogical perspective, OER could support lifelong learning and personalized learning and will move the power over learning from the institutions to individual learners. Quality of learning experiences can be improved through facilitating learner centered, self-directed, peer to peer and social learning by the integration of ICT and OER.
As literature reveals, integration of ICT and OER in teaching and learning in conflict affected contexts and developing countries have great importance. Mainly because, they save costs for students in such disadvantaged areas who cannot afford to buy expensive text books and other course materials. Further, OER have a high social responsibility in such contexts and provide education for all and raise the standard of educational resources.
Integration of ICT and OER in educational practices enable to overcome the obstacles of time and space. It could be used to gain an understanding of others, meet people all over the world, maintain and strengthen familial relationships, communicate effectively with others and help people to become more socially adept. Ghavifekr and Rosdy (2005) conducted a study to analyse teachers' perceptions on the effectiveness of ICT integration to support teaching and learning process in classroom, and found that ICT helps students to learn more effectively, broaden students' knowledge, encourages them to communicate more with their classmates and increased their self-confidence. In another case study conducted in Singapore, Finland and Egypt by Kosma (2005) , ICT was identified as the principal driver of economic development and social change. The findings further indicated that, ICT based education may make a significant contribution to the launch of social and economic development. Therefore, integration of ICT and OER will not only facilitate the teaching-learning process but also build a learning community with enormous social skills in the conflict affected countries.
Education is a critical element in rebuilding shattered societies and restoring stability to areas affected by conflict. It can heal the psychological wounds of war, curb youth unemployment, build peace and promote economic and social development. Much research in the area of technology integration in education has been conducted in technologically-advanced countries, but little in the so-called developing or third world countries. The present study attempts to investigate the social changes caused by the integration of ICT and OER in the teaching-learning process in the post war context in Northern Sri Lanka that has been severely affected by the conflict for the last three decades and is now progressing towards development using education as one main tool.
Purpose of the study
This paper deals with the experiences of graduate teachers from war affected regions of Northern Sri Lanka who were exposed to use OER in their teachinglearning process, through a professional development intervention programme. The paper aims to ascertain the effects of ICT and OER integrated teaching and learning as an agent of social change in a post war context in Northern Sri Lanka. For this purpose, the following research questions were formulated. 1. What is the effect of integration of ICT and OER in teaching and learning on teachers' thinking patterns in relation to social change? 2. To what extent has integration of ICT and OER affected the changing of teachers' social behaviours? 3. How has the integration of ICT and OER affected the teachers' social relations?
Methodology Research Design
A case study research design using a qualitative research approach was adopted in this exploration of the effects of ICT and OER integration on social change among teachers.
Participants
The participants of the study consisted of a group of 38 student teachers following PGDE Programme 2014/2015 at the Jaffna Regional Centre of the OUSL. Table 1 describes the background information of the participants.
Among the 38 student teachers, 24 were male and 14 were female. All of them had less than 10 years of teaching experience. 13 teachers taught Science, 13 Mathematics, 8 ICT, 2 civics, 1 Health science and I taught music. Further, 12 of them taught at urban schools whereas others taught at rural and semi urban schools. 3 of them were from private schools. The participants represented participants from different socio-economic contexts. 
Data Collection
In this exploratory case study, a combination of methods including questionnaire surveys, concept mapping, interviews, classroom observations and self-reflections were used for data collection. The participants were instructed to upload their concept maps in the Learning Management System (LMS) after their participation in intervention workshops conducted by the research team. In addition, hard copies of the concept maps were also collected. Focus group interviews were conducted immediately after each workshop with an aim to get in-depth information. Participants for the focus group interview were selected based on the subjects they taught.
Self-reflections uploaded by the participant teachers in the discussion forum were also used to collect data on their thinking patterns.
One research team member observed OER integrated lessons in schools over a period of 2-4 weeks. Each observed lesson was video recorded. A total of fifteen lessons were observed in three different subject areas including Mathematics, Science and ICT.
Data Analysis
Student teachers' responses to the questionnaire survey were analysed using frequencies and percentages. The classroom observation data was analysed according to the observation criteria. The data obtained from concept maps, interviews and reflections were analysed qualitatively and grouped under themes and categories.
Results and Discussion
This section presents the findings of the study with respect to participant teachers' responses to the questionnaire survey and interviews; their reflections and expressions in the concept maps; and the data collected from classroom observations.
What is the effect of integration of ICT and OER in teaching and learning on teachers' thinking patterns in relation to social change?
The effects of ICT and OER integrated teaching and learning on teachers' thinking patterns were explored by the analysis of their responses to the interviews, their reflections and concept maps. Table 2 summarizes the participant teachers' thoughts expressed in their concept maps in relation to the changes in their thinking patterns. Table 2 illustrates the changes in participant teachers' concepts and thoughts. Initially the participants' thoughts on professional as well as social aspects were very limited. However, after the integration of ICT and OER in their teaching and learning process, their concepts and thoughts became broader. More than 50% of the teachers expressed that their teaching became effective, they exchanged information with their colleagues through workshops and seminars and shared lesson plans and teaching and learning materials. Further they indicated that, their relationship with students became closer. In addition, 40.5% of the teachers expressed that their links with academics also improved. Therefore, the analysis of the data from the concepts maps revealed that, teachers' concepts and thoughts have significantly changed through the integration of ICT and OER in their teaching and learning process. Table 3 summarizes the data collected from the reflective notes in relation to the changes in their thinking patterns. The analysis of data revealed that participant teachers in Jaffna initially had limited knowledge on OER. Yet the intervention on integration of OER in the teaching-learning process significantly changed their thinking patterns and raised their awareness on OER and sharing the resources with others.
During the interviews, participant teachers expressed the changes in their thinking patterns as follows:
"Our ideas related to online resources are changed entirely after attending the workshop on Integrating OER in Teaching and Learning" "We were able to improve our way of thinking and to get familiar with modern technology. It helped us to improve the quality of our teaching" "We found teaching became interesting and productive and we felt happy and satisfied as the students seemed to be motivated" "We also published a handbook with OER links for selected subjects. We felt happy and satisfied through these practices"
Another teacher showed her satisfaction of OER integration by the following statement:
"We felt that we have refreshed our teaching learning process through the integration of OERs"
The data revealed that adoption of OER in teaching and learning practices has positively affected their thinking patterns. Their motivation and satisfaction of ICT and OER integration was quite significant. A majority of the teachers willingly shared their OER-integrated lessons with their peer teachers. Further, they designed and created new OERs in their mother tongue-Tamil. They also published a handbook of a collection of OER they found and used. The integration of ICT and OER in teaching and learning process has positively changed teachers' thinking patterns relating to social change.
To what extent has integration of ICT and OER affected the changing of teachers' social behaviours?
Data collected from classroom observations, interviews and questionnaire surveys were used to examine the extent to which the integration of ICT and OER has affected teachers' social behaviours. Table 4 summarizes the changes in teachers' social behaviours. Teachers expressed their feelings on the changes they experienced through ICT and OER integration as follows:
"We were able to change the way of teaching from traditional method into student-centred approach. We also shared the facts we got to know about OER with our colleagues and encouraged them to apply. We also felt some sort of changes in our personality through OER"
Participant teachers conducted OER-integrated lessons through which they were able to develop many social behaviours among themselves as well as among students. Table 5 summarizes the observations of their OERintegrated lessons. Observations made of their teaching learning processes revealed an increase of successful conduct of OER-integrated lessons on various topics such as Cell structure, Electricity, Plant diversity, Simple machines and Functions. OER were used at different steps of the teaching-learning process including engagement, exploration, elaboration and evaluation of students. A variety of OER materials such as videos, animations, diagrams, activities and texts have been used, and student motivation, interest and engagement in the lessons were greatly enhanced. Teachers expressed their opinions regarding their experiences of OER-integrated teaching as follows.
"We have linked OER at every step of our lessons, particularly at engagement, elaboration and evaluation. We also used different forms of OERs such as animations, diagrams, activities, video clips…. etc. We felt that we have refreshed our teaching-learning process through the integration of OER"
"We used OER as better resources to explain difficult concepts to our students in a different as well as in an easy way. Students seemed to be engaged and highly motivated during the whole lesson when we integrate OER"
The findings indicated that, the integration of OER in the teaching-learning processes has significantly changed teachers' social behaviour related to sharing of knowledge, innovation and creativity. Further, their personality, leadership skills and team spirit also improved through the OER-integrated teaching practices.
How has the integration of ICT and OER affected teachers' social relations?
Data collected from classroom observations, interviews and teachers' selfreflections were utilized to address the third research question regarding teachers' social relationships. Table 6 summarizes the findings from the reflections of teachers. Participant teachers expressed their satisfaction and happiness on their social participation and how they developed social relationships as follows:
"We conducted OER awareness workshops at selected schools and happy to get the appreciations of the school society" "We were able to integrate the OER in our team teaching. We shared the OERs we found with our peers"
Participant teachers, as leaders, have organized and conducted awareness workshops at schools to share their knowledge with their teacher community.
The findings showed that ICT and OER integrated teaching and learning has brought many changes in their social relationships. As citizens from the conflict-affected community, the teachers felt socially disadvantaged and lack many social skills. But the integration of ICT and OER in their teaching and learning motivated them to develop their social skills and to build up social relationships. They came forward as resource persons to conduct OER awareness workshops at schools for other teachers. They interacted with their peers and colleagues and shared OER among them. Despite facing various challenges the participant teachers integrated OER in their teaching and shared their knowledge with others. This achievement has improved their social relationships.
As the Northern part of Sri Lanka has suffered from the war for the last three decades, the people in this region were unable to use the modern technologies and innovative teaching-learning methodologies due to many challenges. Teachers in this region were also limited to use local resources for their teaching-learning process. After the war ended, teachers in some of the areas got opportunities to use the internet but their knowledge on OER was minimal. Teachers who participated in the project have recognized the importance of using OER in their teaching and sharing them with other teachers and helped them to improve their teaching.
The findings of the study revealed that, teachers' professional as well as social behaviours have been positively changed by the OER-integrated teaching-learning practices. Initially they were reluctant to come forward, not confident to express their ideas, not ready to work with others in teams, less interactive and shy. But ICT and OER integration has significantly changed their social behaviours. They joined together in teams and conducted workshops, published books, created OER in their mother tongue and shared them with the others. Teachers became socially active through the integration of ICT and OER in their teaching-learning process.
Conclusion
Northern Sri Lanka has been adversely affected by a crisis of nearly three decades and a majority of teachers lost their opportunities to experience the advancements of technology and modern education tools. At the beginning they were reluctant to break away their barriers, not ready to come out of the cocoon of fear formed around them by the war and to open-up themselves to the technically advanced world. However, ICT and OER integrated teaching-learning experience has served as a significant driving force for the change and opened up teachers' minds to cope with the modern educational tools and changed their professional as well as social behaviours in a positive manner, in a post-traumatic social setting.
